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(54)Title: NOVEL CYCLIC TETRAPEPTIDE DERIVATIVES AND MEDICINAL USE THEREOF 



(57) Abstract 

Cyclic tetrapeptide derivatives 
represented by general formula (I) or 
pharmaceutical ly acceptable salts thereof, 
cyclic tetrapeptide compounds analogous 
thereto, and histone deacetylase inhibitors, 
MHC class- 1 molecule expression promoters 
and medicinal compositions containing these 
cyclic tetrapeptide derivatives as the active 
ingredient: wherein R n , R n , K 2 \ and R^ 
represent each hydrogen or a monovalent group 
selected from linear or branched C u alkyl, 
benzyl, 4-methoxybenzyI, 3-indolylmethyl, (N- 
methoxy-3-indolyl)methyl, (N-formyl-3- 
indo!yi)methyl, etc.; R 3 represents a divalent 
group selected from divalent linear C u 
hydrocarbyl optionally having a branched chain 
added thereto or optionally substituted by a 
heteroatom; and R^ represents a divalent 
group derived from divalent linear C u 
hydrocarbyl optionally having a branched chain 
added thereto. 
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LTV^S MHC class-I dH^fBRfc MHC class-I jifirf^ACJ: UJfcOT^* 

K., Isselbacher, K.J., Khoury, G. , and Jay, G. Science 228, 26-30, 1985; 
Tanaka. K., Gorelik, E. , Watanabe, M. , Hozumi, N., and Jay, G. Mol. Cell. 
Biol. 8, 1857-1861, 1988 . 
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fetiOtrffia-rs. *<5^fck -«(i") ©«tfh7^yfKi#^:fcW 
S^?:^i-575 y ltt»««:S(K*-&fct.Otl*ffia-r«.ttot:, I) 
~(IV)©7 5y&©?llR(£, -iS ( I ) OStr h K^Cfc^t, 

(IV) ©7 5y|&©3I!R{i. d"') ©attrh? 

^fKa^i:fi^tt, I^KK^U^©"?**. HBfcS (V) © 
75 y^t-KLTt), ^©flMlftflWttS-fliClSRtCBBLTJt HKS ( I ) 
©*Rrh7^yf-K«l»fl:tC*5i>-C, -« (V) ©75 y»C**-f S-flli 
©SR^UT^U^©^ ra»C»*U^t©i:«:S. 

xii-e-oaywf-e**. -«k (i) ~ ov) ©4tt©fa*i*»-ca6* 5 . 7sy 
KEWP^-ea**^ -ask, -aaa (i) oitsmt* ( r) ©ft 
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£«J:'J#*U<. (I") ©ft£»i, -UK (I w ) 0fls£ttlJ:yjf* 

u\ (i) aMb^&fc-jteS d") 0fc^©j*ttKevvrj±. 
(V) orsviiaa&oWfc^+s^fcHBK (V) ot^IMI 

S( 1 1 ) ~ (V) C^r 4 *I© a - 7 5 y ffl&IiGB t L T, KlicDJM • 9 

s. 

ifcfgTOWx h7"W K9§gft& - B.-IS^( 1 1 ) ~ (V) (i^-T 4«© a - 
Stfc-rh^W-KfcU fcHftKHftsS (v) i:^ta-75 y ifcoffiigW^W* 

OTOtt^-eJis (IV) t?«**i*3»!Ra-75yKtC*C, 

Hfta(V)t-«Sft6 a -75 y K*N*fct**ttOf h 7^7^ H^Wfrft 

8pU »::H!«(II)©73y'»fc*S£U flfl^W^A*** 
■>S/Vl/X^-r;WfcUT^iUfcHKS (V) ©75 L-Aaz(OBzl), 
L-Asu(OBzl), L-Api(OBzl) TSH&5£ (VII) : 
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(5£fp. R, b R 12 . R 2h RjMtfKUi -tn-fti-IJS (I) ©R,„ R,* R*. 
fi, ^fc^^jH^f^WiSmMKOfci&lwtt tert-^^x^-r^«:fflv\ DCC/HOBt 

i«%«3feLfe^7y-75>tuTaw*4^^Tft»x^(ti(cjfiajufc. 

(VII) ■Cas$n«±ffW»RT' h^7> KfcJ3"J *7y;Wrt7AfcJB^ 

HJ7MDii^fi^ -K (VII) -C^^ti6±^SII^7 L h7^7 p ^ 
(VIII) : 




(5S#. R„, R l2 , R 21 , Ra. R 3 Mtfd R< I*. -ttl-fn-ttS (D 0>R„> R. 2 > Ra» 
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HftS (VIII) -ezk2ft6*Zf*mmttm<D 1/10 DMF O.lmM 

V7 ? OH';Wx^;l/75>S.O f HATU (0-(7-Azabenzotriazol- 1 -yl)-l, 1, 3, 
3-tetramethyluroniumhexafluorophosphate) fciH^ £MV 30 #fBffl$$Ufc. 

|yIH©DMF«II, HKES (VIII) T'g^n§^7'fKj$ffifti© 

i/io vt*M y t'd nvux^;i/7 ^ y&rfHATu fcitinu sax- 30 i^fWL 

(IX) : 



(S*, V R12. R 2 ». V RsMa'tCR.fi, -eaveavHttsS (I) ©R u , R l2 , Rn, 
CDS 3 ) fflMSk K n W AKfllii(D*A 

ntts (ix) x-mzt\&Wfc*7i-Y<Dmm^yy)\'Z-*9M&, 

ifKOJTOItiJ: Uft^tifclBii^^VKCatR^^f-Kft^ttRtf HOBt 
£ DMF Cjgit, 3K^TtKa*'>^75>«S^ hyxf-;U7*X ^>T* 

NIK J: U -te ( I ) -C*£ft<5 i«*«r#fe. 
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UTJfttxh^y^K^-fS. MJS©HK^ (V) t'^Wa-7^iC 

•Ca*S*l6 -«(V)T-^^n§ a -75 ^K^ffi^T. 
±3$£>Igl (CitD-C »|*©Th7*7*K0£jafcfT>\ ft^T\ IDS 2(0 

-7^io«7^iit (z ») #<o*a/B£ 

^a-7^MA« H^(V0T-^£*l6a-7 5y&£ffi^-C, ±x£ 
if, a»-tt«(V)T?^*n« a - 7 5 y &<Offl|£7 5 y HOSlSMffS 
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( I") X&Hfij* (I") V&Ztl&ft&VSlZWCt. TCI^SM 1 4, 
#3§0J0MHC class- 1 iH^SgRffiJBWtt. ±T?ttWLfcflMH*«K:t KD#-fr 

^ft^w-rs. -eoMHCciass-iiH^feaoiiiM^ t7.h>f7tf7-t* 

X'mmt%&KX h >r7-fe^9— tf»fi»i*CjBHt**«US«i»llfi*» * 
fl^ffl0ia*fftB0*&&-r, ti/cMHC class- iMICiBlt*, B 

^fgliOE^Mj&W*, frffi©MHCclass-I ^?f^(SM^%IUffiOT?^R 

0. 1-5 Omg/k gCOfgffl, $f£L<(i, 0. 5~ 1 Orag/k g<D$5Bft 
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y^7°f- mmi^mt mntz*£im®L. ip*>> mhc class- i 

(ftKGfl 1 ) HDA-5 ; cyclo(-Asu(NHOH)-Phe-Phe-D-Pro-) 
TExS (X) : 



t'^^Ml^f h 7*7?- h* HDA-5 ; cyclo(-Asu(NHOH)-Phe-Phe-D-Pro-)£>£ 

mmxm*fe?x&«z. 

eye 1 o (-Asu (NHOH) -Phe-Phe-D-Pro-) 

Xg 1-1 Z-Phe-D-Pro-OtBu 

Z-Phe-0H(874 rag, 2.92 mmol), H-Pro-0tBu(500rag, 2.92 mmol), HOBt • H 2 0(490 
ng. 3.20 mmol)© DMF( 15ml) JSffiC *^Ti:t DCC(660 mg, 3. 20 mmol) £*n*.. 




(X) 



NH 



HO 
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znttim®. sbizzMMwrnLtt. am Mx^ 

MgS0 4 ±-C^m « M£ 777 i/3.*> V ts^T)^ D T h tfy ~7 -4 — (CHC1 3 ) 
"CttlilU WRS^f-Kft^* 1.40g(quant)«:t*«^K2:LT»/c e 
Rf = 0.72 (CHCl 3 /MeOH = 9/1) 

Xg 1-2 Z-Phe-Phe-D-Pro-OtBu 

1-1 T'ff bfttz*J*-7i- Kft^tt Z-Phe-D-Pro-OtBu (700 mg, 1.45 mmol) 
&BR(5ml)K:»»U 5% Pd/C (70mg)#£T, #*M&TT?K« ($1 4B# 

MaHCOj-ettaHyfe. *l*ft»^hU l >A±T?iaia, MUT H-Phe-D-Pro- 
0tBu(425mg, 92X)fe»fc. MF(SbI) U Z-Phe-0H(434 mg, 1.45 

mmol), H0Bt.H,0(245mg, 1.60 mmol), £ f>i:^Ti:t DCC(330 mg, 1.60 mmol) 

10X^x>it 4%NaHC0 3 *JJ:t>'l^0AifcK-eM«^U^ o MgS0 4 ±"t*?a*& it 

Mfc£fc 720 nig(90£)£?frKtlR£: 
Rf = 0.52 (CHCl 3 /MeOH = 9/1) 

Xg 1-3 Boc-Asu(0Bzl)-Phe-Phe-D-Pro-0tBu 

Xig l-2Tl#f>tl^ h »J ^Zfi- Kft^ft Z-Phe-Phe-D-Pro-OtBu (422 mg, 0. 704 
nDol)&BEBfc(5 ml)C»»U 5XPd/C (40 mg)#£T. *3lfflfflATt?»« (tt 

4XNaHC0 3 T-gfe^U/c o ftfekftitf- h U 7 A±"C«3ta, JSISL"C H-Phe-Phe-D- 
Pro-0tBu(302mg, 92X)&#fc. 

cnt, DMF(5ml)KffMU, Boc-Asu(0Bzl)-0H(320 mg, 0.844 mmol), 
H0Bt.H,0(142 mg, 0.844 mmol), $ ^KftftTKT DCC(192 mg, 0.928 mmol)?: JP 

^^>i, 4XNaHC03fc«kt«^J«teK"e«»^U^ MgS0 4 ±-e^m WML 
Si477-r>i-> U ijfwu-v h^77^ -(CHCi,)-C»faL, SiS&fc-r h 
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7*7* Mk&to 426 mg(80%) £ It £ l/t*/:. 
Rf = 0.59 (CHClj/MeOH = 9/1) 

HPLC: Rt = 23.5 min (column : Wako Pak C4, 4.6x150 mm, 37 - 100% linear 
gradient CH 3 CN / 0. IX TFA over 30 min) 

Xm 1-4 H-Asu(0Bz 1 )-Phe-Phe-D-Pro-0H. TFA 

XMl-ZXifrbtltzik&fo Boc-Asu(0Bzl)-Phe-Phe-D-Pro-0tBu (426 mg, 0.52 
mmol)CTFA(2ml)$:iP^ *»T2«HBaWU^ SMtllU W&^S.- 
r;WS»x-f-;Kl/5)«:iiniltlt»*^ «Kft#ft(366n«, 90%)£&&tlr*i: 

Rf = 0.47 (CHCl 3 /Me0H/Ac0H= 90/10/2) 

HPLC: Rt = 10.32 min (&#t±Ig 1-3 fclHl;) 

FAB-MS: m/z -= 671 (M+l) 

X§ 1-5 cyclo(-Asu(0Bzl)-Phe-Phe-D-Pro-) 

xmi-4V&bfttz4k&%a H-Asu(0Bzl)-Phe-Phe-D-Pro-0H,TFA (31 mg, 0.040 
nmol)©DMF(400ml)jjfiR(^ HATU(23mg, 0.060mmol), 10%DIEA/DMF(280/x 1, 0.16 
mmoD^iD^ia-e 30 #l»flt#U/c. SfcK, ft£$J H-Asu(0Bzl)-Phe-Phe-D- 
Pro-OH.TFA (31 mg, 0.040 mmol) , HATU (23 mg, 0.060 mnol), 10% DIEA/DMF(280 
Hi, 0.16 mmol) * 30 4^^9 0110^. SKtfcRKxf^K 
mmb. 10%? x>ft 4% NaHCOa tS &tfflto&%&X'MM9i» % ftfeKMgS0 4 ± 

-eta*, awufe. »f>*i/cai}s«:, 5/^wn?h^77-f- (2.5%** 
y-;u/cHci 3 ) k-chmku mumtkT h 7*7* (220 mg, 84%) * 

HPLC: Rt = 14.20 min (*#f£Iig 1-3 £|i?JD) 

Xg 1-6 cyclo(-Asu(0H)-Phe-Phe-D-Pro-) 

Igl-5T*»f>*lfc.fb£$l cyclo(-Asu(0Bzl)-Phe-Phe-D-Pro-) (94 mg, 0.144 
mmol)£ Me0H(3 ml){Z®MU 5% Pd/C(10 mg)*?£T, TKJfcSffl&TT? 4 IftMMt 
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xmtz. 

HPLC: Rt = 17.03 min (column : Wako Pak C18, 4.6x150 mm, 10 - 100% linear 
gradient CH 3 CN / 0. 1% TFA over 30 min) 

XII 1-7 cyclo(-Asu(NHOH)-Phe-Phe-D-Pro-) 

Xg \-QX%hfttzit%*fa cyclo(-Asu(OH)-Phe-Phe-D-Pro-) (74 mg, 0.132 
mmolX H0Bt-H 2 0 (30 mg, 0. 198 mmol)£> DMF(3 ml)^C SltKo^>;l/7 
^>(19mg, 0.264 mmol) ODMFj^JI TEA(40 n\, 0.264 mmol) £AP;L*lflM 
MLtzikWMbtzffi^ B0P(90 mg, 0. 178 mmol) ^mT^xmA., 3 B3OT# 
btz. SJt^^Mf^ Me0HO#8?UfflHPLCCT#l&WgJ (column: 

YMC-Pack 0DS A323, 10x250 mm, 25* CH 3 CN / 0.1% TFA) % mgtmLXMsZit 

HPLC: Rt = 16.43 min (^liXS 1- 6 1 |stlb) 
FAB-MS: m/z = 577 (If) 

HDA-17; cyclo(-Aaz(NH0H)-Phe-Phe-D-Pro-) 
TIB^ (XI) : 




HN 



\ 



OH 
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■C^£tt<5^tfcxh7*7^K HDA-17; cyclo(-Aaz(NHOH)-Phe-Phe-D-Pro-)(D 

Sf&xmtffim^m**. $mmuzmmtzxm\-2iz3\mz. 111-31: 

mtT. Boc-Asu(0Bzl)-0H 11^* Boc-Aaz(0Bzl)-0H fcfB^T, ittfh^ 
^ K Boc-Aaz(OBzl)-Phe-Phe-D-Pro-OtBu fcHML/c. X® l-4~Xg 

1-7 (D^mmmLx, mm. mtm^ mmtu^ymo^ba^mm 

FAB-MS: m/z = 591 (M*) 
(£2609 3 ) HDA- 18 ; eye 1 o (-Ap i (NHOH) -Phe-Phe-D-Pro-) 

TiS^ an) : 



X'7jk2ftZ>m&9 b 7*7* K HDA-18 ; cyclo(-Api (NHOH)-Phe-Phe-D-Pro-)CD£- 

i&xmmm-ft^h. mmmuzmi&tzxmi-2iz3\mz. xmi-^^m 

bT, Boc-Asu(0Bzl)-0H Boc-Api(0Bzl)-0H £M-rh^7f- 

K Boc-Api(OBzl)-Phe-Phe-D-Pro-OtBu ^W^Ltz, f«I§ 1-4-IS 1-7 

FAB-MS: m/z = 563 (W) 




HN 



OH 
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(*K0!I4) HDA-12 ; cyclo(-Asu(NHOH)-D-Phe-Leu-Pip-) 
TIEiS (XIII) : 




■e**n&S*Rr- h K HDA-12 ; cyclo(-Asu(NHOH)-D-Phe-Leu-Pip-)tf>g- 

jSlgijB^Kjt^S. MS^ll 1 CDXS 1-1 (I*bT, Z-Leu-OH £ H-DL-Pip-OtBu 
frh Z-Leu-DL-Pip-OtBu feSMSUfc. |£6£0!J 1 OJM 1-2 (I*L/X. Z-Leu-DL- 
Pip-OtBu fc-Z-D-Phe-OH Z-D-Phe-Leu-DL-Pip-OtBu fcUggUfc. ft^T-, H 
MM 1 ©Xg 1-3 ClfbT, Z-D-Phe-Leu-DL-Pip-OtBu t Boc-Asu(0Bzl)-0H frb, 
M±rh7^^f-KBoc-Asu(0Bzl)-D-Phe-Leu-DL-Pip-0tBu fcfcfc. Xg 
l-4~XH 1-7 <D¥-Wi i kW& LT\ JRffl& SWfcEJEk fflttH^sKViKOH Kn# 

FAB-MS: m/z = 559 (if) 

(«M 5 ) HDA-15 ; cyclo(-Asu(NHOH)-Aib-Phe-D-Pro-) 
TIB^ (XIV) : 
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NH 



/ 
HO 

V&ZtlZimkT hy^f- K HDA-15 ; cyclo(-Asu(NHOH)-Aib-Phe-D-Pro-)(D^ 

$.xmmmz&«&. msminxmi-uzmzmz* xmi-zm^x. z- 

Phe-OHICjfc*TZ-Aib-OH fc^^T. Z-Aib-Phe-D-Pro-OtBu fciMttOfc. JfcV^C. 
Ig 1-3 (C^DT, Z-Aib-Phe-D-Pro-OtBu 2: Boc-Asu(0Bzl)-0H frb. HRf h 
v^yf- K Boc-Asu(OBzl)-Aib-Phe-D-Pro-OtBu fcfifc. J^Xg l-4~Ig 1-7 

FAB-MS: m/z = 517 (M + ) 

(##$J 1 ) HDA- 19 ; eye 1 0 (-Asu (NHOH) -Phe-Phe-D-Pro-) 2 
±IB^™ 1 Ofh7^f K (HDA-5) ID U 7 5 y £K?!I***i U il S tl/sfll 
iiT*&6, SWfc** K HDA-19 ; cyclo(-Asu(NH0H)-Phe-Phe-D-Pro-) 2 11 

HS§0>J 1 (Dig 1-3 X'%hftZ> Boc-Asu(OBzl)-Phe-Phe-D-Pro-OtBu^P>. &M 

(H5S0!1 6 ) HDA-13 ; cyc/o (-L-Asu(NHOH)-D-Pro-L-Ala-D-Ala-)©^ 
(XV) : 
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T*/7^nSStfb7^yf K HDA-13; eye Jo (-L-Asu(NHOH)-D-Pro-L-Ala-D- 

XS6-1 Boc-L-Asu(OBzl)-D-Pro-OtBu 

Boc-L-Asu(0Bzl)-0H (1.14 g, 3.0 mmol), H-D-Pro-OtBu (510 mg, 3.0 mmol) 
fccktfHOBt H 2 0 (505 mg, 3. 3 mmol) £ DMF (7 ml)K$S»U *?f?TDCC (681 mg, 
3.3mmol)£in*. x m&MMXimbtz. £JS$t£iS3& WMOL fm^MZW 

*»u lox *x>& 4% mco 3 &£mffl'kt&fcX'mKmbtz. «Mgso 4 

±"T?iaWL ffift Si47ry^>ij* n v h ^7 7 -r - (CHC1 3 ) v 

awu mswcGfa 1.51 g (94X)&i*tt&Kfcu-c#fc. 

Rf = 0.61 (CHCI3 / MeOH = 9/1) 

XH 6-2 Boc-L-A 1 a-D-Al a-OH 

H-D-Ala-OH (668 mg, 7.5 mmol (5 ml)«^T TEA (1.26 ml, 9.0 
mmol)5:irax., ZftlZ Boc-L-Ala-Osu (1.43 g, 5.0 mmol)© DMF $ft (10 ml) 4 
ffi£U ll^ffi-cattfLfc. £M£MWJL 2S?i£ NaHC0 3 7kM(Z}#«?U 

tfju #«»B%i»iDJat*"r-ijiE#ufc. »Mgso 4 ±-e^i^ m. mmzv 

xfvfcx— rvfr l 6 ^x-^;u (1 / 5)%in^.H<kU, Hfsfi-fb^tl 890 mg (68%) 

30 



WO 99/11659 



PCT/JP98/03893 



Rf = 0.40 (CHCl 3 / MeOH /'»»= 90 / 10 / 2) 

ZDg 6-3 Boc-L-Al a-D-A 1 a-L-Asu(0Bz 1 )-D-Pro-0tBu 
Boc-L-Asu(0Bzl)-D-Pro-0tBu (1.4 g, 2.63 mmol) U*?frT TFA (3 mDfciHJ*, 

-T)l (1 / 5)&iP^.-r^V-r—>3 >SrfrV\ H-L-Asu(0Bzl)-D-Pro-0tBu TFA 
(2.0 g, quant) 

CLftfcDMF (10 mDK&jBU Boc-L-Al a-D-A la-OH (810 mg, 3. 16 mmol), HOBt 
H 2 0 (582 mg, 3.8 mmol), $ f> dtfcftT DCC (783 mg, 3.8 mmol) £JQ*.> 

4%mco 3 &£t?mi'^kvmKfc&btz. «Mgso 4 ±-c$si^ il, ^ 

&777^>U*WD?hy77'f- (1ft MeOH / CHCl 3 )-0fifKU ffiffi 

1.23 g (69*) hUT#/i. 
Rf = 0.33 (CHCI3 / MeOH =9/1) 

XH6-4 cyclo (-L-Asu(NHOH)-D-Pro-L-Ala-D-Ala-) 

ztumit* mmm 1 (hda-sx&is m~m (D^mimRLT, m 

it) ^0g«*?ri\ «8B3»Rxh7^^K«:#fc. 

HPLC: Rt = 8.22min (column: WakoPakC18, 4. 6X150 mm, 0-100% linear gradient 
CH 3 CN / 0. IX TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/z = 426 (M + H) + 

(Hfi§0!l7 ) HDA-16 ; cyclo (-L-Asu(NH0H)-L-Trp(CH0)-L-Leu-D-Pip-) 
TIEiS (XVI) : 
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NH 

/ 
HO 



V&ZftZmtmtkT-hv^??-}* HDA-16; cyclo (-L-Asu(NHOH)-L-Trp(CHO)- 
L-Leu-D-Pip-) <D£&(D&mmM 4 (HDA-12) {Cffi«0^t-* bTtTo tz. 
HPLC: Rt = 17.34 min (column: Wako Pak C18, 4.6 x 150 mm, 10-10051! linear 
gradient CH 3 CN / 0. 15! TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/z ='647 (M + Na)* 

(HJS09 8) HDA-33 ; cyclo (-L-Asu(NHOH)-L-Trp-L-Leu-D-Pip-) 
TIB^ (XVII) : 
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NH 
/ 
HO 



T*^$ftS8IE38ttxb7' , V/5 1 KHDA-33 ; cyclo (-L-Asu(NHOH)-L-Trp-L-Leu- 

D-Pip-)<D£$li|WJ4 (HDA-12)(Ifa®^S(imbTtTo/c„ 

HPLC: Rt = 17.08 min (column: Wako Pak C18, 4.6x150 mm, 0-100% linear 

gradient CH 3 CN / 0. \% TFA over 30 min, flow rate 1.0 ml / min) 

FAB-MS: m/z = 597 (M + H)* 

(HMU9) HDA-32 ; cyclo (-L-Asu(NHOH)-L-Lys(Boc)-L-Phe-D-Pro-) 
TiBsS (XVIII) : 
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NH 

/ 

HO 



t-f^nSltf h7^yf H HDA-32 ; cycJo (-L-Asu(NHOH)-L-Lys(Boc)-L- 

Xg 9-1 Boc-L-Asu(OBzl )-L-Lys(Z)-L-Phe-D-Pro-OtBu 

HJ&$11 (HDA-5)XS1-U 1-2 (^DTfr^Boc-L-Lys(Z)-L-Phe-D-Pro-OtBu 
*ntz. COhU^y^K (1.96 g, 2.88 mmol)(C7K^TTFA (3 mD^iQA. t 
(D££ 20 RjmZWm* mm^MzmmU 4X NaHC0 3 fcJ:tf 

IMPA«*-e«*ft»Ufe. « N^COa ±t?<EJia, MftU H-L-Lys(Z)-L- 
Phe-D-Pro-OtBu (1.32 g, 79%)£#tf:. 

CtVfcDMF (10 ml)CJS»U Boc-L-Asu(0Bzl)-0H (1.07 g, 2.81 mmol), HOBt 
H 2 0 (502 mg, 3.28 mmol), £ P> dafcfrT DCC (677 mg, 3.28 mmol) fejjQiL 

***wa»fLfc. fijts«[%tta, Mm, m^^kis^u, 10% 

ft. 4XNaHC(^«J:t«gKlA«Wc"t?JB*^U/c. »MgS0 4 ±T'i£9£m, » 
SBt%77^>a'>U*WD7h^77-f- (IX MeOH / CHCl 3 )T-f*RU 
Sffift^I 1 . 55 g (72%) £ fflWM 
Rf = 0.80 (CHC1 3 / MeOH = 9/1) 
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Xg9-2 cycio (-L-Asu-L-Lys(Boc)-L-Phe-D-Pro-) 

HI 9-1 X-&htltzik£%S Boc-L-Asu(OBzl)-L-Lys(Z)-L-Phe-D-Pro-OtBu 
WW (HDA-5)0Ig 1-4-1-6 <D^m*MmbX. Boc £(0^ SMbfiJfc&fir 
ofc. :®W^rh7^yfH (98 rag, 0. 128 moDgfliK (3 U 
5XPd-C (30mg)$:ffiV>X > 7jci«Tt'4©fWb/c„ ffiffi 
U cyc/o (-L-Asu-L-Lys-L-Phe-D-Pro-)£f#fc. 

3*l%^^r-b-> (2 ml) i:7j< (2 ml)©M^^C}§ft?U, NaHC0 3 T* pH8 tip 
life, cn(l7jc^TBoc 2 0 (42mg)©^^V^^in^ £ 

fttt&ttttft. mm^Mznmmb. iox eiownjBftdct?** 

ftfrLfc. «feKMgS0 4 ±"C9ai^ WfiU «fiMb£«& 61 mg (74J0fcftfc.- 

Xg9-3 cycio (-L-Asu(NHOH)-L-Lys(Boc)-L-Phe-D-Pro-) 
:Mf$(i 1 (HDA-5)^xa 1-7 <D#j££M «R*;W«>ttO 

HPLC: Rt = 17.15 min (column: Wako Pak C18, 4.6X150 mm, 10-100% linear 
gradient CH 3 CN' / 0. IX TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/z = 659 (M + H)* 

(HIS$J 1 0 ) HDA-6 ; cyclo (-i-Lys(Ac)-L-Phe-L-Phe-D-Pro-) 
(XIX) : 
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(XK) 



"e^StlSaMfcr h7*7*-b* HDA-6 ; eye Jo (-L-Lys(Ac)-L-Phe-L-Phe-D-Pro-) 



X§ 10- 1 cyclo (-L-Lys-L-Phe-L-Phe-D-Pro-) • HC 1 

msm i (HDA-sxiiatfeT-sxg i-i~i-6 o^mzmmu cycio u-iys{i) 
-L-Phe-L-Pte-D-pro-j'&^fc. znmm^mmMTt^ mfm^tm^mm 

FAB-MS: m/z = 556 (M+H)* 



Xg 10-2 cyclo (-L-Lys(Ac)-L-Phe-L-Phe-D-Pro-) 

Xg 10-1 "Cfcbfttz cyclo (-L-Lys-L-Phe-L-Phe-D-Pro-)-HCl (44 rag, 80inmol) 
ODMFSffi (2ml)«^T. TEA (33 ml, 0.24mnol)fcJ:Cf#feKffHt (12 ml, 0.12 

f-K%33!#BHPLC KT#«UilSi (column: YMC-Pack ODS A-323, 10 x 250 mm, 30% 
CH 3 CN / 0. 1% TFA), WttGJ3iLXim<t&® 57 mg (quant) fcftfc. 
HPLC: Rt = 16.68 min (column: Wako Pak C18, 4.6x150 mm, 10-100% linear 
gradient CH 3 CN / 0.1% TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/z = 562 (M+H)* 
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(HMSfiW 1 1 ) HDA-26 ; cyclo (-L-Lys(BrAc)-L-Phe-L-Phe-D-Pro-) 
(XX) : 



T-^nSSttf h7^^H HDA-26 ; eye Jo (-L-Lys(BrAc)-L-Phe-L-Phe-D- 
Pro-)©^«Ig*«*K:a»^&. 

HIS0IJ1 0 (HDA-6) (DXm 10- 1 LX&btlZ cyclo (-L-Lys-L-Phe- 
L-Phe-D-Pro-) HC1 (50 rag, 90 nmoOfc^n^fflft (19 rag, 0.135 mmol) ft DMF (1 
ml){C}S»U tK^TTEA (19 ml, 0.135 nnol)*5J:tf DGC (28 mg, 0. 135mol)£ 

^'>'J*WD7h^77^-f«SU TOYk^I 36 mg (62»fc?lM* 

mam, 

HPLC: Rt = 17.62 min (column: Wako Pak C18, 4.6x150 mm, 10-100% linear 
gradient CH 3 CN / 0. 1% TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/z = 640 (M+H)\ 642 (M + 3)* 




(^M>J 1 2) HDA-3 4 ; cyclo (-L-Glu(Gly-NH0H))-D-Tyr(Me)-L-l le-D-Pro-) 
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TIEiS (XXI) : 




(XXI) 



t'^^ftSS^f h7^^f H HDA- 3 4 ; cyclo (-L-Glu(Gly-NHOH))-D- 
Tyr (Me)-L- 1 1 e-D-Pro-) (DGtfOM S . 

XS12-1 Boc-L-Glu-OAll 

Boc-L-Glir-OH (2.47 g, 10.0 mmol) OTHF (20 ml)fc»fc*?frTfc-C DCC (2.27 
g, ll.OnmoDfcin*.* Z(D££2mmtffiL?z. MliU -tCWKCT 
U^7^3— ;W (1.02 ml, 20.0 nmol)*J«J:tf^>^D^^75 V (2.39 ml, 
12.0 mmol) fcin** £fS$£?ftm x-T^Silfcx— r^X'gfe 

#U SSBft^I 3.90 g (83X)4afi»5fctt*Ki:U"Cfffe. 
Rf = 0.74 (CHC1 3 / MeOH / ffi& = 90 / 10 / 0.2) 

XH12-2 Boc-L-Glu(Gly-0Bzl)-0AU 

IDS 12-1 -Qftbfttz. Boc-L-Glu-OAll DCHA(1.62 g, 3.45 mmol) £Mx^;U 
(200 ml)£fc#U 10% ^X>^«J:OTffl^7j<T'JgW^U/c 0 « MgS0 4 

±-e«a»& awsuBoc-L-Giu-oAii 

Boc-L-Glu-OAll (630 mg, 2. 19 mmol). H-Gly-OBzl TosOH (739 mg, 2. 19 mmol) 
jSjrtfHOBtlU) (34 mg, 0. 22 mmol) £ DMF (10 ml)KjfFWU TEA (0.31 ml, 
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2.19 mmol)*iJ:tf DCC (543 mg, 2.63 mmol) £iQ;L m^^mW U tz. £j£ 

-ki&ykvMAmft btz. » Mgso 4 ±T-mm. mu 7 7 7^>'j^> 

^D7h^77^ (IX MeOH / CHC1 3 )T'H^U mUtS®) 343 mg (46%)£fa 

HPLC: Rt = 23.75 rain (column: Wako Pak C18, 4.6x150 mm, 10-100% linear 
gradient CH 3 CN / 0.1% TFA over 30 min, flow rate 1.0 ml / min) 

IH 12-3 Boc-L-Ile-D-Pro-OBzl 

Boc-L-Ile-OH 1/2 H 2 0 (1.13 g, 4.7mmol), H-D-Pro-OBzl HC1 (1. 14 g, 4.7mmol) 
fcJ:£>'H0BtH 2 0 (72mg, 0. 47 mmol) £ DMF (10 ml)C}£j§?U TEA (0. 66 ml, 

4.7 ranol) tf DCC (1.16 g, 5.64 mmol) SriD^ HMt'iJIU:. M 

^tKT'HE^^^ U tz. « MgS0 4 ±TQ^m.. IIU 7 =7 v >> V j] fJl> ? 
D?hy 7 7^- (1% MeOH / CHCy-OMU miltS® 1.76 g (89%) 

mntL-cmz. 

Rf = 0.32 (CHC1 3 / MeOH = 49/1) 

TM 12-4 Boc-D-Tyr(Me)-L-l le-D-Pro-OBz 1 

xm 12-3 Xl%btltzfc£V>} Boc-L-lle-D-Pro-OBzl (967 mg, 2.31 mmol)$r>* 
**V-y (12 mDCiDSU 4NHC1 / Utt^y (12 ml) £jjO*., MffiX'l.Sm 
Wb/c KJ&mtimU ^?t(i^xf-;ux-x;l/ / ax-x^ (1/3) 
&in*T#>-r- '>3>£?tV\ H-L-Ile-D-Pro-OBzl HC1 (745 mg, 91%)£*§/i. 

Z;n£DMF(10ml)Og8¥U Boc-D-Tyr(Me)-0H (620 mg, 2. lOmmolX HOBt H 2 0 
(322 mg, 2.10 mmol), £ *b (CtK^T TEA (0.63 ml, 4.53 mmo 1 ) J; tf BOP (1.05 
g, 2.36mmol)?:iPA, ?<D££2m®mWb?z. MxfJH: 
L . 10% X >», 4% NaHC0 3 £ tfmi&i£7j<T'jlg«# U fc. « MgS0 4 
±T'^m, » ffi^ h' % 7 7 7 3- ^> U '^WD7f^77-/-( 1% 
MeOH / CHC1 3 )-CMM'U, HIBft^ 881 mg (72%) £rfi»flt UTt#/i„ 
HPLC: Rt = 21.87 min (column: Wako Pak C18, 4.6x150 mm, 37-100% linear 
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gradient CH 3 CN / 0. 1% TFA over 30 min, flow rate 1.0 ml / min) 

Xg 12-5 Boc-D-Tyr(Me)-L-Ile-D-Pro-OH 

Xm 12-4 T'fabfttzik&fo Boc-D-Tyr(Me)-L-Ile-D-Pro-OBzl (881 mg, 1.44 
mmol)£ MeOH (5 mDK^J&U 5ft Pd-C (70 mg)£ffl^T, zkasSSfflflT"?^ 

Rf = 0.69 (CHC1 3 / MeOH / ftife- 90 / 10 / 2) 

XS 12-6 Boc-D-Tyr(Me)-L-Ile-D-Pro-L-Glu(Gly-0Bzl)-0All 

XM 12-2 V^btlftit^SB Boc-L-Glu(Gly-0Bzl)-0AU (200 mg, 0.46 mmol) 
Sr>7f-3r-y-> (3ml)i:i)SU 4NHC1 / ^#^> (3ml)£Sn>L ^T*1.5 

mmmmbtz. mmmmu ^mzv^^s.-^^ /sn&x-f^ d /3) 

^ilP^x^^x-^aV^frVX H-L-Glu(Gly-0Bzl)-0All HC1 (171 mg, quant) 

*mz. 

Zft* DMF (5ml)(I^8?UBoc-D-Tyr(Me)-L-Ile-D-Pro-0H (233 mg, 0.46 mmol), 
HOBt H 2 0 (70 mg, 0.46 mmol), £ blZfctfsT TEA (0.17 ml, 1.20 mmol)£ Xtf 
BOP (305 mg, 0.69 mmol )£in?L ^0&&%kWm^tz. KfoWL^WMk. fftt 
jif-MZftmML. lOX^^Vll. 4%NaHC0 3 fc«tt) f OT^ife!K-e)«^^U^ 
»MgS0 4 ±X*|gm IIU 1^^77<r>a^^WD7h^ 
77-f- (2X MeOH / CHCl 3 )t?«»L»E^^! 300 mg (79X)fcilM*8Mtfc l/C 

HPLC: Rt = 20.99 min (column: Wako Pak C18, 4.6X150 mm, 37-100% linear 
gradient CH 3 CN / 0. 1% TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/z = 822 (M + H)* 

Xgl2-7 cyclo (-L-Glu(Gly-NH0H)-D-Tyr(Me)-L-Ile-D-Pro-) 

TM 12-6 V%bfttz Boc-D-Tyr(Me)-L-Ile-D-Pro-L-Glu(Gly-0Bzl)-0Al 1 (300 
mg, 0.37 mmol)£CHC13 / ffiWt I N-p< *)V*A,y* V > (37 / 2 / 1) (11 ml) 
C»*U Ar #;U?fiJ#B»fc«:Bl*l/fc. CHI: Pd(0)(PPh 3 ) 4 (1.27 g. 1.1 
mmol)$:iP^Ar#|l|^T-WM^U^ |»X*;KCB»»U 
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10% ^x>a«j:tjmwAia*t?jit»a»Lfc. «Mgso 4 ±-o$£m a$u 

Boc-D-Tyr(Me)-L-I le-D-Pro-L-Glu(Gly-OBzl)-OH fcf&fc. 

Ztlimi*W§@l l(HDA-5)©Xig 1-4 — 1-7 <D&&*M%bX, RftS. 3Mb 

HPLC: Rt = 15.55 rain (column: Wako Pak C18, 4.6X150 mm, 10-100% linear 
gradient CH 3 CN / 0. 1% TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/z = 589 (M + H) + 

(Hffi#I13) HDA-3 5 \cyclo (-L-Glu(b-Ala-NHOH))-D-Tyr(Me)-L-Ile-D- 
Pro-) 
Tlfi^ (XXII) : 



^Zft&mTM&T-Y^^Zfi- K HDA-3 5 ; cyclo (-L-Glu(b-Ala-NH0H))-D- 
Tyr(Me)-L-Ile-D-Pro-)<7)£$l£, mSBH 2<DXM 12-2 fciatt©#8£liDT, 
Boc-L-Glu(b-Ala-0Bzl)-0All £fHgU (X^X\ Xg 12-3—12-7 CD^Jfdigt; 

HPLC: Rt = 15.28 min (column: Wako Pak C18, 4.6x150 mm, 10-100% linear 
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gradient CH 3 CN / 0.1% TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/z = 603 (M + H)' 

(#^$J 2 ) HDA-7 ; eye Jo (-L-Lys (Ac) -L-Phe-L-Phe-D-Pro-) 2 

mmm 1 o o hda-6 t r ^ j wssswwk vmz ntz^mx-h s , mvc* * 

Y HDA-7 {£. 1 0 (HDA-6) ®Ig 10-1 W&S8\ 1 ®Ig 1-3 

CffiijTS^PCDg't'tf'btiS Boc-L-Lys(Z)-L-Phe-L-Phe-D-Pro-OtBu frh. & 

HPLC: Rt = 16. 10 min (column: MS GEL C18, 4.6x150mm, 10-1005$ linear gradient 
CH 3 CN / 0. 1% TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/z = 1124 (M+H) + 

(##$J3) HDA-14 ; cyclo (-L-Asu(NH0H)-D-Tyr(Me)-L-Ile-L-Pro-) 2 ©-£$ 

m^-rs mmm 1 8 <d hda-3o t m d 7 5 j wsswvk 0 titz.w&v$>&* 

mR*?**?*}* HDA-14 {±, 1 (HDA-5)tf)#j££ML-C, Boc-L- 

Asu(NH0H)-D"-Tyr(Me)-L-Ile-L-Pro-0tBu ft IMS U WSBMfc*?**'?*' Kfc» 
fc. 

HPLC: Rt = 20.59 min (column: Wako Pak C18, 4.6x150 mm, 10-100% linear 
gradient CH 3 CN / 0. 1% TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/z = 1170 (M+Na) + 

(£tt0U 4) HDA-3 8 ; cyclo (-L-Asu(NHOH)-D-Phe-L-Phe-L-Pro-) 
TIB^ (XXIII) : 
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NH 



-C^tlS^R-rh^^^f-K HDA-3 8 ; cycJo (-L-Asu(NHOH)-D-Phe-L-Phe-L- 

Ill 14-1 cyclo (-L-Asu(OBzl)-D-Phe-L-Phe-L-Pro-) 

Boc-L-Asu(0Bzl)-0H (380 mg, 1.0 mmol) ttti/J>ffl& (OxR, 1. 0 g) £ DCM (15 
ml)^"C*DCC (206 mg, 1.0 mmol) fcfl^TlHfrl/fc. #A$0.47mmol / g resin. 
^©MJ3g 1 g £JBv>T Boc-*h7T^-C«fcaHffi£l£01lffc-C\ Boc- 
L-Pro-0H s Boc-L-Phe-OH, Boc-D-Phe-OH &Jfr&U Boc-D-Phe-L-Phe-l- 

Pro-L-Asu(OBzl)-QxR fcftfc. &V>T% KBocfc. DMF (15 ml)0»j««[^2 W 
1*o©Rit (57 ml, 1.0 mmol), DIEA (0.15 ml, 1. 0 mmol) *])Uz.X 20 ISHSJES 

7*7*Mb£»H0 mg OT)£fife|ft*#tlJttLT*i/c. 

HPLC: Rt = 15.72 min (column: Wako Pak C4, 4.6x150 mm, 37-100% linear 

gradient CH 3 CN / 0. \% TFA over 30 min) 

Xg 14-2 cyc/o (-L-Asu(NHOH)-D-Phe-L-Phe-L-Pro-) 
#T. HffifiMl (HDA-5) ©SagTSfSc^ Ig 1-6 fc«J:tf 1-7 fclU^i;, Pd-C 
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DMSO li!tl HPLC KT#MM (co lumn: YMC-Pack ODS A-323, 10 x 250 mm, 

36% CH 3 CN / 0. IX TFA), aBffl^UTSEfc^a 9 mg (10X)fc»fc. 

HPLC: Rt = 16.94 min (column: MSGELC18, 4. 6x150 mm, 10-100% 1 i near gradient 

CH 3 CN / 0. \% TFA over 30 min) 

FAB-MS: m/z = 578 (M+H)* 

(gMMl 5) HDA-3 7 ; cyclo (-L-Asu(NHOH)-D-Pro-L-Phe-D-Phe-) 
TIB^ (XXIV) : 




•Z-zk-ZtlZmVerh?*??-? HDA-3 7 ; cyclo (-L-Asu(NHOH)-D-Pro-L-Phe-D- 
Vhe-XDGmt, Boc-L-Phe-OxR^^ra^b-C, 1 4 fcfcfcfl^rSsKfll 

HPLC: Rt = 17. 65 min (column: MS GEL C18, 4. 6x150 mm, 10-100% linear gradient 
CH 3 CN / 0. 1% TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/z = 578 (M + H) f 

(gJSSffl 1 6 ) HDA-39 : cyclo (-L-Asu(NHOH) -L-Phe-D-Phe-L-Pro-) 
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TIBsS (XXV) : 




NH 

/ 

HO 



-O^tlS^ftrhv^y^h* HDA-3 9 ; cyclo (-L-Asu(NHOH)-L-Phe-D-Phe-L- 
Pro-XD^mt. Boc-L-Asu(0Bzl)-0xR5:ifi^l4i:L/T, 1 4 IZfSMOX 

HPLC: Rt = 16.16 min (column: Wako Pak C18, 4.6x150 ram, 10-100% linear 
gradient CH 3 CN / 0. 1% TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/z = 578 (M + H)* 

(Hl£$l 1 7 ) HDA-40 ; cyclo (-L-Asu(NHOH)-L-Phe-L-Phe-Sar-) 
TIH^ (XXVI) : 
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NH 

/ 

HO 



V&Ztl&W&v- h 7 H HDA-40 ; cyclo (-L-Asu(NHOH)-L-Phe-L-Phe-Sar-) 
(D^mt. Boc-L-Asu(0Bzl)-0xR &ffi9BIIft& 1 4 CIBfcOjGrScfc 

mire, siittrb^^yf-^i/c 

HPLC: Rt = 15.86 min (column: Wako Pak C18, 4.6x150 nun, 10-100% linear 
gradient Cff 3 CN / 0. 1% TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/z = 552 (M + H)* 

(2SJS0!I 1 8) HDA-30 ; cyclo (-L-Asu(NH0H)-D-Tyr(Me)-L-l le-L-Pro-) 
TES (XXVII) : 
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(xxvn) 



-C*^n**Rf-l-7^f-K HDA-30 ; cyclo (-L-Asu(NHOH)-D-Tyr(Me)-L-Ile- 

XH 18-1 Boc-L-Ile-L-Pro-L-Asu(OBzl)-D-Tyr(Me)-OH 

Boc-l-Tyr(Me)-OH (591 mg, 2.0 mmol) t^^'>Affill (OxR, 2.0 g)fc Wl/X 
> (30ml)4iT'DCC (412 rag, 2.0 mmoO^ffll^O^U/c. SA¥0.36mmol /g 
resin. COW 1 g fcjgivc Boc-* h7T$>— £ «k « Hffl^O^jST*, 
Boc-L-Asu(0Bzl)-0h\ Boc-L-Pro-0h\ fcitf Boc-L-Ile-OH fcJST&U Boc-L- 
Ile-L-Pro-L-Asu(OBzl)-D-Tyr(Me)-OxR fcWfc. &V>T\ DMF (15 mDOSEWftK 
1-Hh*n^>b*^y^> (182 mg, 1.80ramol)^iP^T24B#KSlS^&*g®b 
fc. M^. mm (7 nDfcfcFJBU NaAP 4 (312 mg, 1.80 mmol) 

feiflA. l B*M»WUfc. Sfti^iffil, B«xfvM:?iS»U 10% *x> 

fccfc^f^o^KT'jw^^L/i. «ac Mgso 4 ±-c^aa^ nu 

ttrh7^y^h^b^368 mg (quant) £ ittiS i: U"Ct§fc. 

HPLC: Rt = 17.45 min (column: Wako Pak C4, 4.6X150 nun, 37-100% linear 

gradient CH 3 CN / 0. 1% TFA over 30 min) 

XH18-2 H-L-Ile-L-Pro-L-Asu(0Bzl)-D-Tyr(Me)-0H TFA 
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1M 18-1 X'^htltzit^ Boc-L-Ile-L-Pro-L-Asu(OBzl)-D-Tyr(Me)-OH (368 
rag, 0.48 mmol)tI*KtfrTTFA (3 ml)£iQ;t, ^(D££ 30#f&ftCgL*io 
£fflS&U mM. K^x^i/x-x^ / Sftflx-r^inAlKkU 
338 rag (90%) £ 6^*^11 £UTt#/c. 

XS18-3 cyclo (-L-Asu(NHOH)-D-Tyr(Me)-L-lle-L-Pro-) 

HPLC: Rt = 17.18 rain (column: Wako Pak C18, 4.6x150 mm, 10-100% linear 
gradient CHjCN / 0.1% TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/z = 574 (M + H)* 

{.W&M 1 9) HDA-28 ; cyclo (-L-Asu(NHOH)-D-Phe-L-Leu-L-Pro-) 
TlBxS (XXVIII) : 



X'mZft&ntkT-Yy^J-Y HDA-28 ; cyclo (-L-Asu(NHOH)-D-Phe-L-Leu-L- 
Pro-)<D£$l£, Boc-D-Phe-0xR$:£ti»l4i:LT, HM'J 1 8 tCgB«®^*C* 




NH 



HO 
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HPLC: Rt = 17.50 rain (column: Wako Pak C18, 4.6x150 mm, 10-1005! linear 
gradient CH 3 CN / 0. 1% TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/z = 544 (M + H)* 

(3Sfi50>J2O) HDA-27; cyclo (-L-Asu(NHOH)-D-Phe-L-Phe-D-Pro-) 
TKS (XXIX) : 




NH 

/ 

HO 



t^SnSSttf h?*?* K HDA-27; cyclo (-L-Asu(NHOH)-D-Phe-L-Phe-D- 
Pro-)®£/£&. BocHj-PheHMfcffifeS&fcUT. gfflftll 8 KIBtt©#SKlP 

HPLC: Rt = 19.35 min (column: Wako Pak C18, 4.6 X 150 mm, 10-100% linear 
gradient CH 3 CN / 0. \% TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/z = 578 (M + H) + 

(l»J2 1 ) HDA-31 ; cyclo (-L-Asu(NH0H)-D-Tyr(Me)-L-I le-D-Pro-) 
TfSiS (XXX) : 
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NH 



V&Ztl&MVlT b^^yf-K HDA-31 ; cyclo (-L-Asu(NHOH)-D-Tyr(Me)-L-Ile- 
D-Pro-)0£j&& Boc-D-Tyr(Me)-OxR fcifjfgflefti: UT. 1 8 HIBfW># 

HPLC: Rt = 18.63 rain (column: Wako Pak C18, 4.6X150 mm, 10-100% linear 
gradient CH 3 CN / 0. IX TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/zf = 574 (M + H) + 

(XHBM2 2) HDA-29 ; cyclo (-L-Asu(NHOH)-D-Phe-L-Leu-D-Pro-) 
TEjS (XXXI) : 
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■e^SttSaWKT-l* K HDA-29; eye Jo (-L-Asu(NHOH)-D-Phe-L-Leu-D- 

?ro-)<D$m& Boc-D-Phe-OxR^fcB^rail.L-C, 1 8 (rlSStfcOT&Ctp 

HPLC: Rt = 17.88 min (column: Wako Pak C18, 4.6x150 nun, 10-100% linear 
gradient CH 3 CN / 0.1% TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/z' = 544 (M + H)* 

2 3 ) HDA-30 ; cyclo (-L-Asu(NH0H)-D-Tyr(Me)-L-I le-L-Pro-) 
TIB^ (XXVII) : 
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(XX VII) 



NH 



TwSftSSttftrh^T^K HDA-30 ; cyclo (-L-Asu(NHOH)-D-Tyr(Me)-L-Ile- 

lH 23- 1 Boc-L-Asu (OBz 1 ) -OTrae 

Boc-L-Asu(0Bzl)-0H (2.38g, 6.27 nnnol), h V *?JVi/V frX-ZJ-fr (1.79 
ml, 12.53 mmol)©DCM (12 ml )iffiK{I3K?^Tt=T 4-^^75 ^ hTU^> (76 
mg, 0.63 mdol)*J«ktfDCC (1.55 g, 7. 52 mmol) fcjtax., 

ill, B»xf-;WC|f}g»L, 1<K *x>«, 4% NaHC0 3 *UO' 
ISPPAttWcT?**** L fc. «feK MgS0 4 ±-e$a*&. Blft Silt 7 7 v i/ =l */ 
ij»^07b^77-f- (IHftxf-^ / ^*+J-> = l / 4)T*3RKSU HIE 

3.18 g (quant) £i*tt&Ri: LT»fc. 
Rf = 0.50 (B*Kx*-;l/ / ^4rif> =1/4) 

1*123-2 Boc-L-Asu-OTme 

IS23-1 T'UhntzikS® Boc-L-Asu(0Bzl)-0Tme (1. 55 g, 3. 13 mmol)?: THF 
(6 ml)fc»*U 5% Pd-C (200 mg)#£T, **W»Tt*3 HWB««sLfe. £ 
j£E#&*»ia. ML, ffiSB^^Kl 1.41 g (quant) tmMtiltbXWt. 
Rf = 0.38 (CHC 1 3 / MeOH / ftft = 19 / 1 / 0.2) 
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XH23-3 cycJo (-L-Asu(NHOH)-D-Tyr(Me)-L-i le-L-Pro-) 

Xm 23-2 V^hntzit^ Boc-L-Asu-OTme (1.30 g, 3.32 mmol) £7T^>A 
Mb (3.32 g)£ DCM (50 ml^T* DCC (685 mg, 3.32 mmol) Srffl^Tlfli'n L 
Boc-L-Asu(0xR)-0Tme fcfcfc. 2iA^ 0. 38 mmol / g resin. 350 mg (0. 13 

mmoD^ffl^TBoc-^h^x^-CcfcSM^©^?*-^ MK. Boc-L-Pro-OH, 
Boc-L-I le-0h\ £ Boc-D-Tyr(Me)-0H 5: it£ L . Boc-D-Tyr(Me)-L-I le-L- 
Pro-L-Asu(0xR)-0Tme fef&fc. 

»V^w©^^Kffl«rtt» 400 mg fe, DMF (6 ral)C|iU 1M fh7^f 

;U7> : e-^A7;i'^-U K©thf»»[ (o.76mi)£^y v^'-oin^-c giaT-30 

Tne£f:Mi±. 51(1 DCM tfeBoc3S«:l»*U/c. DMF (6 ml) 
KSBSU BOP (176 mg, 0.39 mmol), HOBt H 2 0 (82 mg, 0.52 mmol) fcit/DIEA (93 
ml, 0.52 mmol) fciHtf/C «±t-2WkSl6^o/c. DMF T'gfcSHI, cyclo 
(-D-Tyr(Me)-L-Ile-L-Pro-L-Asu(0xR)-)£ DMF (6 mDCHfflU 
^yi§MM. (46 mg, 0.65 mmol), DIEA (0. 12 ml, 0. 65 mmol)fc &Xfflm (40 ml, 
0.65 mroDfciQAT&fcSitU ^ttrh^^Kt h'D^tAl«?t 
fc. fiJfc»fc»ifi, DMF i:»Iffl HPLC (ITflJMMS (column: 

YMC-Pack 0DS A-323, 10 X 250 mm, 32% CH3CN / 0. IX TFA), mg&MLXmtl 
37 mg (50X)4#fc. 

HPLC: Rt = 17.18 min (column: Wako Pak C18, 4.6 x 150 mm, 10-100% linear 
gradient CH 3 CN / 0.1% TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/z = 574 (M+H)* 



(II^J 2 4 ) HDA-49 ; cyclo(-L-Asu(NH0H)-D-Tyr(Me)-L-I le-L-Pip-) 
TIExS (XXXII) : 
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(XXXID 



NH 

/ 
HO 



•e^Stt^SHEJBfcr h y*7* h* HDA-49 

Boc-D-Tyr(Me)-0xR *SB§8fiOBfc U Hffi^jfeO^t- Boc-L-I le-L-Pip-L- 
Asu(0Bzl)-D-Tyr(Me)-0xR feHJttUfc. fc£U Boc-L-I le-OH 0)fS£C(± HATU 
t^Wc^l^-y^D V^fctro/c. CtLW©Xgti, HDA-30; cyclo(-L- 
Asu(NHOH)-D-Tyr(Me)-L-Ile-L-Pro-)cD*Sfe^Jl 8(1*1;, SWtKJfo fflMI*^* 

HPLC: Rt =17.94 min (column: WakoPak C18, 4.6 x 150 mm, 10-10055 linear 
gradient CH 3 CN/0. 1% TFA over 30 min, flow rate 1.0 ml/min) 
FAB-MS: m/z = 588 (M +H)* 

(mM*12 5) HDA-50; cyclo(-L-Asu(NH0H)-D-Tyr(Me)-L-Ile-D-Pip-) 
na^ (XXXI II) : 
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(xxxm) 



T-^SftSSKSMfcr h 7*7* K HDA-50 0^£fc!ffl#C:&'<S. 

Boc-D-Tyr (Me)-OxR £ aSfS®** U E*B£j£8c0#8rC Boc-L- 1 le-D-P ip-L- 
Asu(0Bzl)-D-Tyr(Me)-0xR fcWjftUfc. fc£U Boc-L-Ile-OH Ott^tlfi HATU 
*m^tz.#-7)V%y'7Vy#*tf'2tz. in^CIgii, HDA-30; cyclo(-L- 
Asu(NHOH)-D-Tyr(Me)-L-Ile-L-Pro-)CDH»l 8K*Pl;, WkaS, fflW*^ 
KP*1f AgWIji^O^fttffvx ratfb7^^ K HDA-50 

fc." 

HPLC: Rt - 20. 15min (column: WakoPak C18, 4.6 x 150 mm, 10-100% linear 
gradient CH 3 CN/0. IX TFA over 30 min, flow rate 1.0 ml/min) 
FAB-MS: m/z = 588 (M +hT 

(WSM 2 6 ) HDA-51 ; cyclo(-L-Asu(NH0H)-D-Tyr(Me)-L-I le-L-Tic-) 

(Tic : 1,2, 3,4- tetrahydoroi soqui noli ne-3-carboxlic acid) 
TIBsS (XXXIV) : 
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/ 

HO 

X'&zn&weM&LThy*'? 1 ?- k hda-51 <D£f&mmm~&'<z>. 

Boc-D-Tyr (Me)-OxR £ &mmnt U HtB^^SffiOflHSt? Boc-L-I le-L-Tic-L- 
Asu(OBzl)-D-Tyr(Me)-OxR tPSL//c„ fc£U Boc-L-I le-OH (Dftt^Kfi HATU 

HDA-30; cyclo(-L- 

Asu(NHOH)-D-Tyr(Me)-L-Ile-L-Pro-)©HliS^Jl 8C|D, SWbSiS. {Hfl^* 
>K©t: Kn#U-AH#Bi^©*jjlfeff v\ iEi^f h 7^7* K HDA-51 

tz. 

HPLC: Rt = 18.48 min (column: WakoPak C18, 4.6 x 150 mm, 10-100% linear 
gradient CH 3 CN/0. 1% TFA over 30 min, flow rate 1.0 ml/min) 
FAB-MS: m/z = 636 (M +H)* 

(Hffi0!l 2 7 ) HDA-52 ; cyclo(-L-Asu(NH0H)-D-Tyr(Me)-L-lle-D-Tic-) 
Titt (XXXV) : 
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■Z'&ZtlZmfmfty- h 7*-?* K HDA-52 ffiijMlxE^S. 

Boc-D-Tyr(Me)-OxR % £B56Ji^i: U Boc-L-I le-D-Tic-L- 

Asu(OBzl)-D-Tyr(Me)-OxR ^iMb/c. fc£U Boc-L-I le-OH ti HATU 

W&,^1t#-ff\/1lV~?V l/fZft^tz. Zft&MOXmiZ* HDA-30; cyclo(-L- 
Asu(NH0H)-D-Tyr(Me)-L-Ile-L-Pro-)©^l5^Jl 8C*PlX SWbEJS, flMI*^* 
KD4ri^*«3i'MD*ft**5V\ «ia*Rf - h 7^75=- h* HDA-52 

HPLC: Rt = 20.78 min (column: WakoPak C18, 4.6 x 150 mm, 10-100% linear 
gradient CH 3 CN/0. 1% TFA over 30 min, flow rate 1.0 ml /min) 
FAB-MS: m/z = 636 (M +hT 

(ISKSfiRI 2 8 ) HDA-53 ; cyclo(-L-Asu(NHOH)-D-Phe-L-Leu-L-Pip-) 
Tffi5$ (XXXVI) : 
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(XXXVI) 



NH 

/ 

HO 

X'&zftzmmvtT- b ^^y^ k hda-53 o&fm*®m~&*2>. 

Boc-D-Phe-OxR U ®*B£$:&©#i£-e Boc-L-Leu-L-Pip-L- 

Asu(0Bzl)-D-Phe-0xR£ML/c o fc£U Boc-L-Leu-OH ©ft£(I&HATU £fflv^ 
fc^i^'y^JVy^fiof:. ^nJ^I^^XSii, HDA-30; cyclo(-L- 
Asu(NHOH)-D-Tyr(Me)-L-Ile-L-Pro-)OHJS^Jl 8C^U MitEfo. WSNkilM 
ViOt Kn*^A|jH*jg^©ggSfclTV\ HISS^T" b 7*7? K HDA-53 
fc. 

HPLC: Rt = 18.26 min (column: WakoPak C18, 4.6 x 150 mm, 10-100% linear 
gradient CH 3 CN/0. IX TFA over 30 min, flow rate 1.0 ral/min) 
FAB-MS: m/z = 558 (M +H)* 

(l»J 2 9 ) HDA-42 ; eye 1 o (-L-Ap i (NH0H) -D-Tyr (Me) -L- 1 1 e-D-Pro-) 
TE^ (XXXVII) : 
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xttnzmsmfc'r hy^y^- k hda-42 ©Ma^df^^s. 

Boc-L-Api(0Bzl)-0xR Z&^mUtb, HDA-38; cyclo (-L-Asu(NHOH)-D-Phe- 
L-Phe-L-Pro-)©^«SMl 4K2ptX SMfcfiJCk ffl«*;W?VK©k KP^Att 
«Bt^Offift*fil \ SfBSSttx b 5^7^ K HDA-42 

HPLC: Rt = 17.67 min (column: WakoPak C18, 4.6 x 150 ram, 10-100% linear 
gradient CHjCN/0. 1% TFA over 30 min, flow rate 1.0 ml/min) 
FAB-MS: m/z = 560 (M +HT 

(Hffi0!l 3 0 ) HDA-43 ; cyclo(-L-Aaz(NH0H)-D-Tyr(Me)-L-I le-D-Pro-) 
TIS^ (XXXVIII) : 
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t'iWSlWf b yfff- K HDA-43 <D£$?££ WJ'i^S. 

Boc-L-Aaz(0Bzl)-0xR Z&%WMtL, HDA-38; cyclo(-L-Asu(NHOH)-D-Phe- 
L-Phe-L-Pro-)tf)»$J 1 4(1*1;, JittSJtv fflKfi^dO&^fc h'P^Age 
«Bfi^oa3!l«:ff V \ «IB»R-r h 7 - K HDA-43 

HPLC: Rt = 18.92 min (column: WakoPak C18, 4.6 x 150 mm, 10-100% linear 
gradient CH 3 CN/0. IX TFA over 30 min, flow rate 1.0 ml/min) 
FAB-MS: m/z = 588 (M +RT 

(JtlilGfl 3 1 ) HDA-44 ; cyclo(-L-Asu(NH0H)-D-Tyr(Me)-L-Ala-D-Pro-) 
TEA (XXXIX) : 
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NH 

/ 

HO 



V&Ztl&WSEm&rr b 7^7* K HDA-44 (D&jmitmm^^h. 

Boc-L-Asu(0Bzl)-0xR Z&migMt U HDA-38; cyclo(-L-Asu(NHOH)-D-Phe- 
L-Phe-L-Pro-)©«l«l 4C!pl5, SWbafe fll«l*;^>lfcOH h'P^AK 
«Jfi^©aS»%m\ SEBRtt-r K HDA-44 fcfffc. 

HPLC: Rt = 12.89 min (column: WakoPak C18, 4.6 x 150 mm, 10-100% linear 
gradient CH 3 CN/0. 1% TFA over 30 min, flow rate 1.0 ml /min) 
FAB-MS: m/z = 532 (M +H)* 

(MBSM 3 2 ) HDA-45 ; eye 1 o(-L-Asu(NH0H) -D-Phe-L-A 1 a-D-Pro-) 
TIB^ (XXXX) : 
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ViFiznZMmm&T b K HDA-45 W(r^-5o 

Boc-L-Asu(0Bzl)-0xR ^^mW-^tb, HDA-38; cyclo(-L-Asu(NH0H)-D-Phe- 
L-Phe-L-Pro-)©HM'J 1 4CTb, J*fc£Jfr fflMfirtJi'tfVKOfc Kn*+rA@£ 
fl§3S^®£i!lfe*?V\ SSaSSttT h K HDA-45 feftfc. 

HPLC: Rt = 12.91 rain (column: WakoPak C18, 4.6 x 150 mm, 10-100% linear 
gradient CH 3 CN/0. 1% TFA over 30 min, flow rate 1.0 ml/min) 
FAB-MS: m/z = 544 (M +H) + 

{WtM 3 3 ) HDA-46 ; cyclo(-L-Asu(NH0H)-D-Phe-L-I le-D-Pro-) 
TES (XXHI) : 




NH 

/ 

HO 



T**2ftzmmmkr- b y^y°^ h hda-46 (DSi&mtffim^^z. 

Boc-L-Asu(0Bzl)-0xR feibfgflmfc U HDA-38; cyclo(-L-Asu(NH0H)-D-Phe- 
L-Phe-L-Pro-)©^M50>J1 4(CHH;, SWbRJ& KD^AK 
«ig^©S!ij|4ffv\ «IBJ**t Yy^Zfi- K HDA-46 fcfcfc. 
HPLC: Rt = 18.46 min (column: WakoPak C18, 4.6 x 150 mm, 10-100% linear 
gradient CH 3 CN/0. 1% TFA over 30 min, flow rate 1.0 ml/min) 
FAB-MS: m/z = 502 (M +H)* 
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(0U60H3 4) HDA-47 ; cyclo(-L-Asu(NHOH)-D-Naf-L-Ile-D-Pro-)©^jS (D- 
Naf: D-l-naphthyl alanine) 
TIBjS (XXXXII) : 



X'&znzmtBMfcT h j*?* k hda-47 (DSf&mzffimzft**. 

Boc-L-Asu(OBzl)-OxR feas&g#fcU HDA-38; cyclo(-L-Asu(NHOH)-D-Phe- 
L-Phe-L-Pro-)0^»J1 4(C»U, aWbfiiS. fflSSS*^>K>S©t K 
«Bi^©*ai«:fTt \ «E*Rx h?*?* K HDA-47 fcfcfc. 
HPLC: Rt = 20.52 min (column: WakoPak C18, 4.6 x 150 mm, 10-100% linear 
gradient CH 3 CN/0. 1% TFA over 30 min, flow rate 1.0 ml/min) 
FAB-MS: m/z = 594 (M +H)* 

(Hft093 5) HDA-48 ; cyclo(-L-Asu(NHOH)-D-Pya-L-Ile-D-Pro-)©^ (D- 
Pya: D-l-pyrenyl alanine) 
TIBiS (XXXXII I) : 




/ 



HO 
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NH 
/ 
HO 



•e^£tt6«IWIM*T- h K HDA-48 0£j£j£*fB#lwi£*S. 

Boc-L-Asu(0Bzl)-0xR fctbJBEttfcU HDA-38; cyclo(-L-Asu(NH0H)-D-Phe- 
L-Phe-L-Pro-)©«0!I1 4tlJpfc, SWbSJfc ffl»*;W<>a©fc KD#^AK 
*B6^0«8l*f?v\ WESWfrr h - HDA-48 
HPLC: Rt = 23.56 min (column: WakoPak C18, 4.6 x 150 mm, 10-100% linear 
gradient CH 3 CN/0. 1% TFA over 30 min, flow rate 1.0 ml/min) 
FAB-MS: m/z = 667.81 (M +H)* 



(M&M 1 ) MHC c 1 ass - 1 ^fM&IStt 

*mW<0mtTY7*?1-YnMfo<»M'$Z> MHC class- 1 #^#MEjIM 
0^-rb7^f-KSIW%^5-ti-5 3i:T% MHCclass-I ft^Wtfe 

B16/BL6 U/c. g«£>igS<^ 10% FBS fciSiD Ufc MEM igifeS: 

3TC, 5Xr»fltft#GflFF, *«a»PLfc-f V^^-^-tffl^Tfr 
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DMS0C}§8?U zlg 5 nig/ml (16.54mM) ®JHK»ttCfIKLfc. h'Jn**^> 
A li, fc* h >f7t^7- lfB*l!a«?Sft^jeHi-S MHC class- 1 fr^wm 

mii(D B16/BL6 5000 fl/wel 1 OlIMt' 9 6 7X V-f * D Ml 
jHU &well S.fcy±iB<8Jglfi 200^ 1 f»T\ 2 4B#MJgaiUfcfc, SMjMb^ 
IfcOJlCfc^^&Jg&KtflKUfcifc 10 At 1 *«JlDU 31 7 2B#TO#U 
fc. *<D'<& &well £PBS (UVg^W) -C-@ifc»U 
Jft*Wlv^a. 0. « ^^^il^t H«'3^r»U. iffli3§£>[i£$:fTo 

Ltz.-mmt LT, V^yUOMHC class-l7>^^1-^fii^T'$)6tn:H-2K b D b D d 
fitflc («p a p;0J^a^) fcJ§V\ tfrf^WHftV?* IgG+M 

M>#-- tf3>^a.y-h (rUIRS, ; BRL *±) ±K 

©3Er?s-c««$nfeiii*/3 m>*— mntbx, 4- 

methylumbelliferyl-/3-D-galactoside (rfJE5 n a a : flRjE7G"^#7-f -rV^) 
H*fi*®4««(CjfiH1-*«*3l« (fifoS : 365nm. : 450nm) 4^^D 
■/l/-b>J-y--Cffia^L/c. fcfc\ »«ft^0iSin*fc*fc l/fc8!l0 well 

well fife^Til^^n-5^«jg$:^«y^^7>K©7j<2ii:U/c. 
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*HSfc2U3K\fctt«\ ^UTV^MHCclass-I ft¥M*8Jfct&X<D$&%M 

MHC class-I ^i©lPKf|^ii|Ii: Ltz. &}«fc£»«7f jgC 
fcttS, ^mUTV^€>MHCclass-I^?»l^ 1 
m. &ttftfls£»KBBU-C *iO*Jte«*£»tt MHC class-I 4h?fER 

+&MffiSHD--Wt:m H3(U4, #^i:LT, ±§B#€0<J 1 

ft (nicotinic acid) , -3f>875 K (nicotinamide) . — n-^VgfctlKD 
#"frAft (nicotinic acid hydroxamate) CDHflO'fk^Kr-P^-Ct, IH^CDfP 

|3ta'i:i4i:^ti:fc %l J 1 ^ife^J 1 ®4t£V>) (HDA-5) ; cyclo(- 
Asu(NHOH)-Phe-Phe-D-Pro-) , £ S£ 09 2 £0 ft £ & ( HDA-17 ) ; cyclo(- 
Aaz(NHOH)-Phe-Phe-D-Pro-), 3 ®fc£1g| (HDA-18) ; cyclo(-Api(NHOH)- 

Phe-Phe-D-Pro-X 4 <Dft£t) (HDA-12) ; cyclo(-Asu(NHOH)-D-Phe-Leu- 

Pip-) s mMft 5 (DikS® (HDA-15) ; cyclo(-Asu(NHOH)-Aib-Phe-D-Pro-)&W 

MHC class-I ^fgRffiJifTFfflfe^tClildqilB^tlfe. IUD<, «l 
©Mla^^rf-VAJlfev^t, H4£a*1'i:*5»J MHC class-I #yfg5M83i 

ffiv^inaSiU, MHCclass-I^fl^iiTO^^-r-ii^^n^. - 
^ ##0fl0>fb£$| ;cyclo(-Asu(NH0H)-Phe-Phe-D-Pro-) 2 T'&, S&<^MM 
Cfc^T MHC class-I ^^{SjtM^^CMill^n^O^T'^o/c:. IP 

Umi-tebtt^m MHC class-I 4i' : ffeR(S3i^l±(Sv^©i:*o-CV^. If 
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k^^^'mhc class- 1 ftTmLfemm^nxk&^ttft^z ttf&ma 

*lS„ &fc\ ±i£U/c MHC class-I frHm^ftR(Offinm&m&&.<D&to 
»iQ^S^i:L-C, MHC class-I fr?ffiLgW2fet&Zmitn 



1 







lt« 1 (HDA-5) 


135 nM 


»J2©M (HDA-17) 


1120 nM 


»0U3®fl:£tt (HDA-18) 


11600 nM 


HfeflKtftffc&ftl (HDA-12) 


3.86 nM 


«#J50Mb£tJ (HDA-15) 


36.2 nM 


%-m\\(Oik^ (HDA-19) 


>40000 nM 




3.35 nM 



Yu*Vl»Wmfe (t: Yu*i/7^J*)Vtf—)VWI&) Z^ZbOXit. MHC 
class-I ft?mLfeMttmt%bftX&>). *Sgt:t h*o^A^5i (t: h*n 

=^>7 ^ y t))\,#-Mm) ^tswi ^sao^T h 7^7^ mm 

m~mz> MHC class- 1 MlffiiffilO»fe5: $ke 

fcfc\ mS0"J 1 ~ 3 flMb^MOttibK «fc U . £ t K P ( k 

{I J; -5 MHC class — I #?%%{EitflMB Oitv M*. » <b < , h 7 * 

7* Kg§###ti* h >x7-bf-7— fefCflFffi-rSRi. UaB9H±©*Rr h 7^ 
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BJ©TO-r b K«P»»©^1-lfflC class- 1 *h?38RIB3teSttJi. ffii'tt 
U fctUO, *8*WK MHC class- 1 j&miMmi<D±&*mffli!ih,X^2>m%:£ 



THtt£ft.6fl:£tofcoivCtK MHC class-I « 
£0*2 fEC*lC3%-f, HDA-5, 17, 18, 12, 15, 19, b U n*** 
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compounds 


cone, for 2 -fold expression (nM) 




mean 


SD 


N 


, , 

tnchostatin A 


2.81 


1.95 


14 


trichostatinC 


6.88 


0.00 


1 


trapoxin A 


3.59 


0.00 


1 


1 / a /\rf TAT T\ TM T>1_ _ T"v r\ \ //nTTAni?\ 

cyclo(-Aaz(NHOH)-Phe-Phe-D-Pro-) (CHAP 17) 


990 


168 


3 


cvclo(-Api(NHOH)-Phe-Phe-D-Pro-) (CHAP 18) 


10900 


890 


3 


cyclo(-Asu(NHOH)-Phe-Phe-D-Pro-) (CHAPS) 


98.2 


23.3 


11 


cyclo(-Asu(NHOH)-D-Phe-Phe-D-Pro-) (CHAP27) 


3.01 


1.26 


7 


cyclo(-Asu(NHOH)-D-Phe-Phe-Pro-) (CHAP38) 


558 


97 


4 


cyclo(-Asu(NHOH)-Phe-D-Phe-Pro-) (CHAP39) 


65800 


6050 


3 


cyclo(-Asu(NHOH)-Phe-Phe-Sar-) (CHAP40) 


748 


337 


7 


cyclo(-Asu(NHOH)-D-Phe-Phe-Sar-) (CHAP41) 


24.5 


15.6 


3 


cyclo^Asu(NHOH)-D-Phe-Ala-D-Pro-) (CHAP45) 


23.1 


3.5 


3 


cyclo(-Asu(NHOH)-D-Pro-Phe-D-Phe-) (CHAP37) 


320 


52 


4 


cyclo(-Asu(NHOH)-Phe-Phe-D-Pro-)2 (CHAP19) 


weak 




3 


cyclo(-Asu(NHOH)-D-Phe-Ee-D-Pro-) (CHAP46) 


1.96 


0.53 


3 


cyclo(-Asu(NHOH)-D-Naf-De-D-Pro-) (CHAP47) 


9.59 


12.17 


9 


cyclo(-Asu(NHOH)-D-Pya-De-D-Pro-) (CHAP48) 


0.846 


0.956 


4 


cyclo(-Lys(Ac)-Phe-Phe-D-Pro-) (CHAP5-Ac) 


240000 


0 


1 


cyclo^Lys(Ac)-Phe-Phe-D-Pro-)2 (CHAP5-Ac)2 


75000 


o 


1 


cyclo(-Lys(BrAc)-Phe-Phe-D-Pro-) (CHAP5-BrAc) 


5660 


0 


1 


cyclo(-Asu(NHOH)-D-Tyr(Me)-Ile-Pro-) (CHAP30) 


16.9 


8.2 


4 


cyclo(-Asu(NHOH)-D-Tyr(Me)-Ile-D-Pro-) (CHAP31) 


1.41 


0.51 


6 


cyclo(-Api(NHOH)-D-Tyr(Me)-ne-D-Pro-) (CHAP42) 


512 


247 


5 


cyclo(-Aaz(NHOH)-D-Tyr(Me)-Ile-D-Pro-) (CHAP43) 


155 


66 


5 


cyclo(-Asu(NHOH)-D-Tyr(Me)-Ile-Pip-) (CHAP49) 


5.30 


2.16 


9 


i / i /x TT T/"\T T\ T\ /\jff_\ Tl _ T"V TV \ /PIT A HCfW 

cyclo(-Asu(NHOH)-D-Tyr(Me)-Ue-D-Pip-) (CHAP50) 


0.203 


0.099 


7 


cyclo(- Asu(NHOH)-D-Tyr(Me)-Ile-Tic-) (CHAP5 1 ) 


10.97 


3.05 


6 


1 _ / A »../\TTTATT\ T"\ T*. * -» \ Tl ~ T*\ T'l „ \ t f^\J A T}C">\ 

cyclo(-Asu(NHOH)-D-Tyr(Me)-Ue-D-Tic-) (CHAP52) 


0.191 


0.103 


4 


cyclo(-Asu(NHOH)-D-Tyr(Me)-Ala-D>Pro-) (CHAP44) 


35.00 


4.80 


3 


cyclo(-Asu(NHOH)-D-TyKMe)-Ile-Pro-)2 (CHAP 14) 


> 10000 




1 


cyclo(-Asu(NnUH)-D-rne-Leu-rro-) (UiiArZo) 


80.2 


19.6 


4 


cyciO^-ASU^iNHU^-JU-rne-l^U-U-rrO-) 


5.41 


1.72 


A 

4 


CyciO^-ASU^INlnUnj-JLI-rne-l^U-lJ-rlp-^ (Un/VrlZJ 


2.75 


1.44 


5 


i / a /XTTTAT T\ T\ TiL» T «... TV _ \ /PTJADC1\ 

cyclo(-Asu(NHOH)-D-Phe-Leu-Pip-) (CHAP53) 


19.8 


4.1 


3 


cvcloi'-Asu^MHOH^-T v<;^ocVPhe-D-Prr>-^ (CHAP32) 


773 


244 


2 


cyclo(-Asu(NHOH)-Trp-Leu-D-Pip-) (CHAP33) 


weak 




2 


cyclo(-Asu(NHOH)-D-Pro-Ala-D-Ala-) (CHAP 13) 


406 


86 


3 


cyclo(-Asu(NHOH)-Aib-Phe-D-Pro-) (CHAP 15) 


33.2 


8.7 


3 


cyclo(-Asu(NHOH)-Trp(CHO)-Leu-D-Pip-) (CHAP 16) 


toxic 




2 


Ac-Asu(NHOH)-NH-Bzl 


2410 


77 1 


3 


Ph-(CH2)5-CONHOH 


11400 


0 


1 


nicotinic acid hydroxamate 


28000 


0 


2 


benzohydroxamic acid 


35800 


2480 


2 


benzoic acid 


>200000 




1 


nicotinamide 


> 1000000 




1 


nicotinic acid 


> 1000000 




1 
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h y^^f- K£#$tfttt 6<B§»£ k h*P^AK*ig4W-rS Asu(NHOH)^ L-# 
T?£>5 HDA-5 tf)3£#@2M£, Asu(NHOH) LXMWiZ L fcfcl/ LLLD £ia*& 

-T6 fc, hda-5 fc«W57 ^ y jKoHi^ b-e&6** *<OS3[fHE«©«*^*> 

tbWt?Jltt#-C$)S HDA-27, 38, 39 fo*tl*tk LDLD, LDLL, LLDL fclBtfcS 
ft-S. :L©4»<D;£#^ttftHDA-5, 27, 38, 39 ^n^ncD:i|g{£jIztgl£98.2, 
3.01, 558, Jktf 65800 nM T»$> «j % MHC c 1 ass- 1 S^8MJStt&£0j£yiJ 4: 
LDLD > LLLD > LDLL > LLDL fc&oTV^. IP*,, Ittf h7^K 
3 &«tJ*-r«75>'^aS©9*>» Asu(NH0H)(C L-^^5itRi-5^ Asu(NH0H)(r 
B»1-6»R75y^att^ D-#fc3BR-rs©**MP*U<. iPAT, Asu(NHOH) 
K»»1-6ti&ff073 y^Oft,. D^fc^TSHK#£U>*S*£&o-<^ 
6. H b < x HDA-30 (LDLL) HDA-31 (LDLD) (DikM, HDA-28 (LDLL) £ HDA-29 (LDLD) 
(Dim s HDA-53 (LDLL) t HDA-12 (LDLD) ©Jttfc HDA-40 (LDLL) t HDA-50 (LDLD) 
(Dim. Rtf HDA-5 1 (LDLL) J: HDA-52 (LDLD) 0JfcR£*5V>"C*u «*fcfcKP 

KII0V4tZ^1-, Wh>f7irf7- tf (histonedeacetylase) PIS 
figttOffMliaS^tCtJV^t., HDA-27 (LDLD) > HDA-5 (LLLD) , HDA-31 (LDLD) > 
HDA-30 (LLLD) , HDA-29 (LDLD) > HDA-28 (LLLD) t V > 5 ®Ml£®L<DftWm 

mhc ciass-i tt?%mimifcmzmzMmzmmviz&\<\ 
MHCciass-i #¥mLmmmmtztzibizi& mzThy^rvim 
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I(0«*^MTf* * . LLLD ^ LDLL «k U . LDLD S U ffiftT ^Ztm 

Bf£ftS. 



(SSKW 2 ) fc:* h >K7-t*;WbK#T6lfigS&£ 
#fMB0*l*T h mm<£<DGtZ MHC class- 1 #??M£IfFffl*\ 

B16/BL6 «^t;*J^*H7. h >&7ir^Wb&IS^6»ll©fl£SfcfTofc 0 
7 5mlg©ig#ffl7 7^nC B16/BL6»1.5xl0 5 ffl£f§£, ^aMBH 

fc^tcaaRLfe. fcfcftfcfifiKtt*** Ug/laneOMdT, AUTgel 

A UM « U fc*S*, INF- 7 * lOOU/ml M L ilfcJt&U^t^&lil 

i£X*t. E6l-*i^-t\ «TiBoaP^t^h>H4©^>K*^t>ftS^ h 
nWf-y A £fliS0iJ 1 <D4t&to £ ffia L l±, z©^(r0J5Sd^ft 

^>H*©3*(±#.WC(±£iV£-W. -ftfcli. jK7-bf-;Hb©gfi* s S=Q: 
6 N-7-fe*JWbSftfcfc* h>-C*Swt*^j5. 
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mmfrommz. Kxb>mT**n&KSfrtzis.mMkz&*>* mhcciess-i 
tzwmzmtrztztb. ±e© bi6/bl6 wafljiaawiMtixK-rffffliii^fc. 

*fflMI»©fP«i. 7&Ig<Mt*yh JMWSCIi. Promega ttStf)^ 
iSn^ Cel ITiter 96 Aqueous Non-Radioactive Proliferation Assay Kit £#JfliL 
tz. RHS4fVMi» WM&Mmz&V. Umo tetrazoliumfl;£tl (3-(4,5- 
dimety 1 thiazo 1-2-yl )-5-(3-carboxymethoxypheny 1 ) -2-(4-sul f opheny 1 )-2H- 
tetrazolium, inner salt ;MTS) #*M^£tlT£j$T5±$$Jft£, ^£>£ 

mm 

mfcM 1 t m b&MV B16/BL6 W&* 9 6 ft V-f * □ 7V- h fZfta U 2 4 

I JSilTtS. -eofc. Ht- 4 8 H$ISJg£fci0fctt/c& ±IB© CellTi ter 96 Aqueous 
Non-Radioactive Proliferation Assay Kit (DUMM20/xl £#n*.5 0 3 7°CX* 

i mm-i y*=L*-*/ 3 y^mvtdyL m&m* 490nm cfoij^m^T:, 

ifM*£»3t (100%) fcLT, ^k^*»in.L*fei¥©iBBfl^«{iffl»a-C 
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iuia bi6/bl6 aiia©iBiisJi®(c^s5 o%»sofflg©TOM*©H9J%^ 



m3 





5 0%J£P«iJ«it 


$mm\<ott&® (hda-5) 


2 1 0 nM 


HJ60»J4Oft^ (HDA-12) 


1 2. 3 nM 


&Jfc0!l50fc6tt (HDA-15) 


9 2. 5 nM 




1 4. 3 nM 



xmwnmvi*??- mmm& m 3 iz&t t&v.&i izm&tz mhc class 
UfS^?iS<tu»ti»^j™^UTfcu. *<mmotzibs Jtaofc mhc 

class - 1 ^^(S3t^ffl©fp«§miC*JV>T(i, Ji*>tt0{EMS©&m>«|6] 



tt. ±E06SK«l"r*ffl v \fc B16/BL6 «*©*T*& < % *0{fi0*Hb 

U B16 M, S«»T'$>§ L1210 *fi«, :*dMJBIft' , 0*£ Colon26 flilg 
«. WlfffijHHIj&T**SMHl34«8j!a«i4fflv^fPfiBijem«:^1-. C*l£&?f©!lg 
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LttlOfaM) 


B167BL6(nM) 


B16(nM) 


Colon 26 fnM> 


MH134 fnM> 


compounds 


mean 


SD 


mean 


SD 


mean 


SD 


mean 


SD 


mean 


SD 


HDA-I7 


7380 


.1160 


1260 


210 


23500 


5000 


29300 


23900..; 


19900 


jPl. 


HDA-18 


>100000 




59300 


17300 


>100000 




> 100000 




>iooooo 


HDA-13 


"2770"" 


950 


866 


203 


15400 


4700 


11000 


1600 — 


"7920 


2300" 


HDA-5 


500" " = 


96 


257 


35 


3370 :' 


1030 


2160 


280 "~ " 


1660 


763 


HDA-28 


i33o r 


1371 


470 


54 


"3820 


1660 


7370 


1090 


4830 


2050 


HDA-30 


408 "' '~ 


"255 


112 


3 


861 


282 


1570 


270 


1510 


106 


HDA-15 


193 T 


122 


110 


1 : 


1230 1 


630 


908 


144 


946 


262 


HDA-27 


; 53.0 . 


21.7 


18.0 


2.5 


309 


95 


277 


62 


236 


59 


HAD-31 


18.8 


5.4 


5.43 


0.39 : 


44.2 


22.3 


33.0 


12.0 


50.7 


" 8.9 " 


HDA-29 


43.8 


19.9 


15.8 


5.6 


293 


109 


198 


51 


176 


87 


HDA-I2 


28J : 


13.6 


9.44 


3.1 i -■ 


262* ! 


174 


149 




Vl2* 


48'" 
23.6 


TSA 


12.4 


2.4 


"19.1 


10.5 


621 


50 


139 


42' 


41.7 



zzizitm-zmmt&^xt. Mmmmizm-zmfflmtmc ciass-i^ 

£tt***'J, &"¥L$%M#MZ$, MHC class-I ttmL®M?mh-Wrt'?>% 
KKfc^T, HDA-31 ltif<DmmmzMLXt. IQ5oia(±»nM*»f)»10nM-e*y, 



$h%*\ mmz^mmom^ b 7*7?- wk^ttc y y^Tt*?- 

Mb&tt** in vitro ©^tlfc^T, bT. h >f7tf7- tf0#*rSft%lflaF 
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Biol. Chem. 265, 17174-17179, 1990) ©tfffiKttofc. 

jjfflfl§£ HDA buffer (15 mM U >»*'J % ^lHrD--;k 0.2 mM EDTA, pH 
7.5) i:»U fc^-J-fXLfctt. ji^T'^^mtf) (35000xg, lOmin) , 1M 
(NH 4 ) 2 S0 4 buffer ^T'fftW^S^-fXOfc. «£i8KftU i8&Ufc± 

»tf)(NH 4 ) 2 S0 4 @££ 3. 5M *f±#$tf7t f7-«!6I?: fcfcRSttfc. 
C (DiJUl 4: HDA buffer IZUM% U HDA buffer dtt 1/Tj2#r& DEAE-ce 1 lulose 
^77AC7^7^U NaCl 04gET?»aiLfc. 7£ftH#£fc:X h >r7tf7 

SRfcUT, [ 3 H]acetyl histone iffl^fc. FM3A 5 mM n- 

W^hU^A^T, [ 3 H]acetate £?&(jnU 30 tM >#a^- h-fSC 

gKjfcfcBBSifcfc 37°CT- 10 $M>#a*-h1-6£i:fcJ:»Jffofc (5f&*HI 
IOOmD ."BWSliB* 10/xl 0Wffl**iQ*.TiL«>, ^Utfj£*tfc[ 3 H;|acetate 

stt* soxpatF-rsweaufc (5oxn#0Jt) . 
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mats® 


ICso (nM) 




Sodium n-butyrate 


119,000 




trapoxin A 


0.47 




hV nx^ffV A 


1.44 


mm i o 


HDA-6 


27,800 




HDA-5 


2. 18 


HM2 


HDA-17 


19.8 


mm 3 


HDA-18 


390 




HDA-27 


1.45 


mum 1 9 


HDA-28 


6.04 


mam 2 2 


HDA-29 


1.59 


H»2 3 


HDA-30 


4. 90 


HIS$i2 1 1 HDA-31 


2.08 


9 | HDA-32 


4.95 



mm.i (Dfflmm^x w-s mhc ciass-i ft&mmmmowmmm mt<, 

SHKIWSrafcfeCJi. HDA-5 £>&JC -t-Offlfl[©^f-l/V«ft**5(Ij3V^T, ft 
fcMSiSfitf^ft. «£R*R60 HDA-17, ttftR*ft4® HDA-18 ttilt, 

■e* 5 . 3 ®-gC*> <b t , ^fgBJtDJS&T h 7 b* © MHC c 1 ass- 1 
(KIM 5) 



76 



WO 99/11659 



PCT/JP98/03893 



fc* h>f7tf7- tf©PISI±S#6*JKI£^ffl i b U- Biol. Chera. 265, 
17174-17179, 1990) ©2f£KftoTfTofc. «»(*B16/BL6 0 
/c&Z>£&fflU/c. »Hi HDA buffer (15 mM U>K*'J»>A, 5% ^y-feO- 
;k 0.2mMEDTA, 10% 2-me reap toe thanoU pH7.5) CS9U ^i/t^ Xb 
fcft, &>X*X>Wk.%tb (2500xg, lOmin) , 1 M (NH 4 ) 2 S0 4 *£frlH buffer 4»"C 
S^^^XU:. ifWUMUt> OTU/U^WCNHJ^M 
£3.5M£-C±#£-y\ t7.h>x7-tr^v— tffcifclRS-ttfc. ^tf>£fc»£HDA 
buffer CfflgflBU WMT* HDA buffer KfcSSKIftU fit* h >"r7-fef- 

ggfc UT, ^riaSK^^f - H ; PQacetylated histone H4 peptide fcfflv^c. 
CCDC^Dacetylated histone H4 peptide {£. tl 7. h > H4 CD N ; 
SGRGKGGKGLGKGGAKRHBKVC (C %\Z.\%i/7^r^ Vfeo(t"C*S) £-&J&U 3H-flfcK 

77-trf J*»IWk^«l!©«RfiET, 37XfHfiflH-f 
/^-h-rSZ^CkUfTofe (£ffig«100/*l) . #fc*25/4l®lMHCl, 0.2M 
|»%»llp-e±«), **fiffre9J U ai^n^C 3 H]acetate £»»x*;i/-Ofi&ifi 

505SPI#t3®K'C*ftU7 t ; : (50%£3ft&) . 

»l^;UT*j?.vV££*i5 MHC class-I #?!i£{83Ii£ft. HBIfiJS 

tt*. mhc class-i ^asMSiim mifi«i««iMfffflt*. ^n^nm^o 
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mmmmz h y77*=f-7-mmm : mm*tz> mhc ciass-i # 

smmMmmnm^t* mmmmm^tz^ ^o»wi«tu. mhc 
ciass-i jHttm&m. mmmmmiis-rbtm-cm^jm^-o 



H6 





ICso (nM) 


hv zixfi-y a 


2.55 


HDA-5 


6.03 


HDA-30 


3.31 


HDA-31 


3.32 


HDA-49 


4.81 


HDA-50 


3.96 


HDA-5 1 


49.8 


HDA-52 


4.35 


HDA-17 


24.7 


HDA-18 


150 


HDA-27 


3.44 


HDA-38 


5.32 


HDA-39 


226 


HDA-37 


9.16 


HDA-42 


53.8 


HDA-43 


33.9 



XfflXDJSWlT Yv^-fi- ±E©IjTO>J 3 <D&m~*TM U . in 
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( 1 ) Tfr T-EfcttS in vivo -COfMrSfe (fltTK^g)^) 

«|©invivQ-eO«l«B8Stt%IMISLfc. ft^fc*«l«UiL1210, B16, Colon26, » 

L1210 lO 5 ^. B16, Colon26, &t>*MH134 ti 10 6 fll£^-*l 

#ftKlfil*9C#*tLfc (100/il/mouse) . ftWcT*>*(D®H(±, L1210, B16, 
Colon26, mZUZ-D\,>X*tl*tlCafl, BDFl, CDF1, C3H/HeN-C'&3 dMBO 
«ttT?70 . g»»SB*^»^I^W:. L1210 Iio^-Cli. 

PBS mm NaOH t?*«&0!B«l«i: k UTjlBa^Lfc (100 

^1/mouse) . Jft#B*f£» L1210&4B, B16 MH134 li 9 B, Colon26(£8 
BT-&6. 

B«£££, median survival days (¥#£#BR) 

^BI*0iR ! fe»#Ufc#!tR# (nVhP-^) © median survival days (0 t 
Hftia^-'feffo/ijail^© median survival days (T) £>J£S\ fc>T— 
a^Lfctt (T/C%) -flJfcLT, HDA-3lC*5tt*tS*«:a7H^1-. 

SI7 
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Median Survival days (T/C%) 

cell lines 0.015 mg/mouse 0.05 mg/mouse 0.15 mg/mouse 1.5 mg/mouse 



L1210 


113 




125 


B16 


117 


119 


122 


Colon26 


90.9 


86.4 


63.6 


MH134 


95.8 


85.4 


91.7 



m \zj$t$gk <£ u , warn L1210 mf m kmu-c hda-3i imbfr&mtt&i 

Mkk&btz. — Colon26;Rtf MH134 (Cfcvvcfi. S*»*f±flMB£*wfiC*»o 

«fc U **&&t±Jl& -5 1 (0(0. tjtf&m t&<)oZ> em&tf*® 2 titz. 

( 2 ) V h in vivo ^tPiMflBStt. (mWM(D&) 

Colon26, MethA, SCCfm <D 3 ti©7Wl^^t BJ8(S©*t?#3g 
^<0*Rx h v^f- Kfb^fttO in vivo T?OSI*?£f£ ! fefWiiU/c. $iBll&&£ 
PBSKJHSBUT lO^V^fOjgMC&fWiU/i. ffli^fcT? 
*©SBBH±.- Colon26, MethA, 7£t>*B16 fC*f UT, ^ft-fttCDFl, Balb/c S. 
tfBDFlT'&3 (7jIf$CD«ttT^^) . ffl&UB £ day-0 i: U Colon-26 Co 
7, 10(0=0, Meth A &t>*B16 (ro^T(iday-7, 10, 13, 16(04 
B,^k^m3t»«:^t.»-^*<O}a i feS#IRrtS:#L/fe(10, 3, SCO 1 mg/kg; 
2 ml/kg) . #0rO(;t £#$&PBS$M[£/BVV , i (NaQH -C**DSr*) . ^<0 
Colon-26 {IOl>T(iday-14 H, MethARt>*B16 KOVvtliday-21 CM 
(MWjyi) fcSI^Ufc. fi£tt& l/2**S*^ 2 (0^?:ffit>-C. If£ 

-0>Jfc U-C. HDA-31 8 11*1% 
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It 8 



cell lines 


condition 


tumor weight (mg) 


% inhibition 


Colon 26 


control 


980 ± 77 






1 mg/kg 


756 ± 25 


22.9 




3 mg/kg 


677 ±155 


Jl.U 




10 mg/kg 


726 ± 123 


25.9 


MethA 


control 


3120 ± 480 






1 mg/kg 


2100 ± 570 


32.5 




3 mg/kg 


1230 ± 500 


60.7 




10 mg/kg 


1470 ± 500 


52.8 


B16 


control 


699 ± 229 






1 mg/kg 


258 ± 184 


63.1 




3 mg/kg 


280 ± 152 


59.9 




10 mg/kg 


120 ± 112 


82.9 



S! 8 limits* J:0> Ztlb(DWS&SSB1&£t$\^ HDA-31 *®tbf$h*% 
W<DmftTh7*7*Mk£W±^®&*^Ztf)SmM2ftZ. t&C HDA-31 

•c, tmoumrnxmistzmi hda-3i i^tsws^it. 
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hda-31 g>7'y hJL^MEMM 

* * 5 -^/-tr y 0 $ -JmSffi&T SD 7 y b tl HDA-3 1 ^lllfi^ U 
(10 mg/kg; 2 ml/kg) . |»(*PBS (C^^NaOH t»if>»LfcH»«4ffl^fe. 

tiUJfiLSKfciiSiLfc. M^O HDA-31 £ MTBE (methyl -t-butyl -ether) T'Jfi 
tilt. JSMHHPLCT?4Mi«:^\ HDA-31 CfflS-r«e-^ii««:Jta»«ftHwT 

IS*fcB7K3*1-. &*>\ E^-tSHi*^ HDA-3 1 

WiMJM^-TS ICsoftfliit nM 10 nM ~Q$> 0 , 100 ng/ml fc^l/fig 

nsRriKfc&^^ns. hda-3i inMWtpa asis*. mhc 
class- i ft^mLUM^mbx, ±^LtzmMu^<Dmm^mTM t J, m 

X.fiHDA-50, HDA-52 yj*V«fe%*1\ HDA-31 <t 0 1, H^JSttfcatf 
*HBa©^-rh7^^K'fb^tl, 03*«HDA-5O, HDA-52 «C^BBl/Xt.. d 
CCgl/c HDA-31 fca(ROtt»4«l6i:<K3eU^e)ti cn^cDjb^T'fit. 



ftfcfc* h >r7tf7- lf»*a*?gttt*#l»UT, MHC class- 1 #?fS&(8 
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an * © $g m 
i . riao-is^ ( i ) , do, ( i ") x«4 ( i -) <D^-rftfrT'*2nzm 
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